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The hydrosulphite vat is the one of latest origin; it is employed very
largely at the present time for all classes of indigo dyeing both on wool
and cotton. The reducing agent employed in this vat is sodium hydro-
sulphite, NaHS02, prepared by the action of zinc dust on sodium bisul-
phite. It is gradually replacing the other forms of vats as it is the most
simple and scientific and the most easily regulated.*
The alkali used for dissolving the indigo-white is the same for all
forms of vats; it may be either lime or caustic soda, or a mixture of the
two, depending upon whether the vat is to be employed for wool or cotton
dyeing. Ammonia does not appear to dissolve indigo-white very readily,
and the alkaline carbonates are still less suitable.
Indigo-white behaves like a very weak acid, and it requires an excess
of rather strong caustic alkali to bring it into solution, and it is readily
precipitated again by the addition of any acid. On this account the vat
must always be kept alkaline.
Before Indigo is introduced into the vat (of whatever variety) it must
be in a very finely divided state, otherwise the reduction will always be
incomplete. The grinding of Indigo is a rather important consideration;
it is usually first ground in the dry state, and" then ground a second time
with a little water (to which a small amount of alkali may be added) to
the form of a paste. Indigo paste of this character may be purchased in
the market by the dyer, and may be added to the vat directly; it should
contain 20 per cent of indigotine.
Ruling the reduction of Indigo in the vat, the process is usually accom-
panied with secondary chemical reactions varying in their nature and degree
with the character of the vat. This results in the conversion of smaller
or larger amounts of the dyestuff into substances other than indigo-white
and a resultant loss of coloring matter. This is especially large in the cop-
peras vat, it also amounts to considerable in the fermentation and zinc
vats; in the hydrosulphite vat it is reduced to a minimum of about 2 per
cent.
Indigo vats when used for dyeing should not have a concentration
of more than 3 parts of indigotine per 1000 parts of liquor. More than
this tends to the production of shades which are liable to crock and also
lose in washing. The vat must also possess an excess of reducing agent.
This may act in several ways. It prevents the premature oxidation of the
indigo-white arising from the vat liquor coming in contact with the air or
water in the pores of the material being dyed, and so prevent or retard the
* The time required for the reduction of the Indigo in the various vats is about as
follows:
Copperas vat................................ two to three hours
Zinc-lime vat................................ four to five hours
Hydrosulphite vat........................... one-half to one hour